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Introduction
Exposures to foreign currency typically occur in three distinct forms: transaction, economic and translation exposure. Transaction and economic risks are associated with potential changes in the value of the cash flows of an underlying asset or transaction denominated in a foreign currency and originated by fluctuations in the exchange rate. In contrast, translation (or accounting) exposure arises when financial statements of foreign affiliates are restated in the parent's currency for financial statements consolidation purposes 1 . A multinational corporation (MNC) must periodically re-measure all of its global operations into a single currency for reporting purposes. This requires that balance sheets and income statements of all affiliate operations worldwide be translated and consolidated into the currency of the parent company. Imbalances resulting from currency translation can potentially affect either the firm's reported consolidated income or the reported capital base. Therefore, companies exposed to translation risk may engage in translation risk-specific hedging practices. In this paper, we investigate whether firms do actually hedge this risk, and if they do so, what drives the hedging decision and the selection of hedging instruments.
The translation of financial statements of foreign operations or affiliated entities into the parent company currency can be performed in several ways. Under the current rate method (the primary one mandated under US GAAP 2 and IFRS 3 ), all assets and liabilities, both monetary and non-monetary, are translated at the closing (balance sheet date) rate, which simplifies the process as compared to other methods. Resulting exchange differences should be classified as a separate component of equity (the cumulative translation adjustment, or CTA) of the reporting enterprise until the disposal of the net investment in a foreign entity. This method is closer to the viewpoint of investors, who are generally more sensitive to the current FX rate rather than the historical one. In contrast, under the temporal method, the difference between the net income on the balance sheet and the net income on the income statement is recorded on the income statement under foreign exchange gains and losses.
Although it is generally agreed that translation exposure management is of a lesser concern than that of transaction and economic exposure, the question of whether to hedge the translation exposure remains contentious. On the one hand, as suggested by Glaum (1988) , it is argued that translation risk does not «render useful information to the corporate financial manager and its application can lead to harmful decisions» and that it is undesirable to spend cash and risk losses to protect against reserve movements («paper profits»). This approach is supported by the findings in Pramborg (2004) showing that translation exposure hedging does not seem to add value to shareholders. On the other hand, translation exposure is claimed to be a non-negligible risk that affects the reserves of a company. Hagelin and Pramborg (2004) show that translation exposure hedging is a risk management strategy worth pursuing because translation exposure approximates the economic exposed value of future cash flows from operations in foreign subsidiaries (i.e., economic exposure). Consequently, translation exposure hedging also reduces economic exposure.
Four arguments are generally put forth to justify the relevance of translation hedging policies. First, the translation exposure may affect companies' reserves and create losses in case of foreign subsidiaries disposal. (Collier et al., 1990; Madura, 2003; Hagelin and Pramborg, 2004) . Second, managerial compensation could be based on post-translation financial ratios. During periods of appreciation of the consolidation currency, the managers of subsidiaries may feel that they are being unfairly held accountable for the movement of currencies rather than being held accountable for their ability to manage and grow the operations. Thus, they could embrace an asymmetric attitude to risk, expressed in terms of greater willingness to avoid open net asset exposure in weak currencies than to exploit long net asset exposure in strong currencies (Rodriguez, 1981; Khoury and Chan, 1988; Collier et al., 1990; Hakkarainen et al., 1998) . Third, companies may need to protect consolidated reported earnings. In recent years, a number of major multinational firms have discovered that they can protect the reported value of foreign earnings by hedging them, especially for those being obliged to prepare quarterly reports. For example, in 2003, a number of major European multinationals grew increasingly concerned over the depreciation of the dollar. Given the generally significant contribution of profits earned in dollars to total profits, the depreciation of the dollar resulted in the deterioration of reported earnings per share (Dhanani and Groves, 2001; Hagelin, 2003; Nazarboland, 2003) . Fourth, MNCs could be interested in preserving the integrity of balance sheet ratios, particularly if the company has to honor financial covenants or other restrictions imposed by creditors. Firms experiencing continuous translation losses may experience deteriorating leverage and profitability ratios. To the extent that this process leads to an increase in the cost of debt financing, it could also affect the value of the firm (Dhanani and Groves, 2001; Hagelin, 2003; Eiteman, Stonehill and Moffet, 2004; Kisgen, 2006; 2007) .
In this paper, we try to understand if, how and why companies hedge translation risk. In doing so, we add to the previous literature in several ways. First, previous research has focused on evidence deriving from either a single country or, at best, only a few countries generally adopting similar accounting principles (see Nazarborland, 2003; Hagelin and Pramborg, 2004; Pramborg, 2004) . In this paper, we perform our analysis on a sample of 25 different countries belonging to 4 economic areas and characterized by 4 different accounting rules. Second, the existing literature predominantly uses a single-year analysis. We believe it is relevant to understand not only the static decision of hedging the translation risk but also its inter-temporal evolution. For this reason, our analysis targets a four-year window (2003) (2004) (2005) (2006) ) that also captures a relevant phenomenon (i.e., the compulsory adoption of the IFRS principles by European companies in 2005). Because information on translation risk hedging cannot be obtained from typical financial data providers, previous research has relied primarily on survey-based data (see Hagelin and Pramborg, 2004; Pramborg, 2004) . In our paper, we manually collect and inspect financial statements for 622 companies using a four-year window. Our approach is similar to Clark and Judge (2007) and Bartram et al. (2009). However, Clarke and Judge (2007) restrict the analysis only to UK firms during a single year (1995), whereas Bartram et al. (2009) only look at the use of financial derivatives from a local perspective during a single-year study.
Our results show that approximately half of the companies worldwide (47%) choose to hedge the translation risk. Hedgers are dominant in northern Europe, whereas nonhedgers prevail in southern Europe, South America and Asia. We also find that a key determinant of the hedging decision is the firm's credit rating. Moreover, IFRS adopters hedge more than multinationals that adopt exclusively national principles. With regards to the hedging instruments, the relative majority of companies prefer internal hedging by borrowing in foreign subsidiaries' currencies. Derivatives are more common among US GAAP adopters, whereas loans and mixed solutions are preferred among multinationals adopting either IFRS or local accounting principles. The remainder of this paper is organized as follows: Section 2 summarizes the main results of the literature on hedging translation exposure, Section 3 presents the research design and Section 4 illustrates the main results. Section 5 discusses the managerial implications, and Section 6 concludes.
2 Literature review and research propositions Modigliani and Miller (1958) show that firm's value and financial policy decisions are unrelated in the absence of market imperfections. However, empirical evidence suggests that firms actively hedge financial risks. The extant theoretical literature argues that corporate hedging is a rational, value-enhancing decision due to different sources of market imperfection.
Costs of financial distress. A firm experiencing continual translation losses accumulating in its equity accounts may see deteriorating leverage ratios. To the extent that this leads to (1) a more rapid exhaustion of the borrowing capacity and/or (2) to an increase in the firm's cost of debt, translation exposure may have a negative impact on the value of the firm. If translation losses deteriorate leverage ratios, the probability of default will increase. This, in turn, will lead to an increase in the cost of debt and to a decrease of the value of the firm. The probability of hedging the translation risk should thus be higher for firms with a higher probability of default. Smith and Stulz (1985) provide a complete analysis of the determinants of hedging policies that covers the issues of bankruptcy costs and costs of financial distress.
Following this argument, we conjecture that the translation exposure hedging decision may be correlated to the default risk. Measuring the probability of default with the rating attributed by the two major rating agencies -Standard & Poor's and Moody's -we expect that (1) rated companies hedge more than unrated companies because of their need to preserve adequate financial ratios and (2) low-rated companies hedge more than high-rated companies because of their relatively greater need to preserve adequate financial ratios.
Underinvestment. The shareholder-value maximization paradigm suggests that hedging can increase firm value by alleviating the underinvestment problem associated with costly Journal of Financial Management Markets and Institutions, vol. 4, n. 2, 155-178 external financing. Myers (1977) shows that issuances of claims with higher priority than equity create incentives for the firm's equity holders to underinvest. Because firms with more valuable growth opportunities and higher leverage are more likely to be affected by the underinvestment problem, these firms are also more likely to hedge. An extensive body of research has tested these two conjectures. Looking at the relationship between growth opportunities and underinvestment, previous studies (see, for example, Smith and Stulz, 1985; Mian, 1996 and Allayannis and Weston, 2002) find limited support for the expected positive relationship. Stulz (1990 Stulz ( , 1996 and Froot, Scharfstein and Stein (1993) discuss the relationship between leverage and hedging. The authors show that costly external financing is a market imperfection that makes hedging a value-enhancing strategy. The more leveraged a firm is, the greater the likelihood that managers will forego risky projects even if they could create value. The underinvestment problem theoretically affects all leveraged firms, but it is more serious when firms land in financial distress. Hedging or risk management adds value because it helps ensure that the corporation has sufficient funds available to take advantage of attractive investment opportunities.
Along this line, we argue that hedging the translation risk can help mitigate the underinvestment problem by reducing the cost of obtaining external funds (via the conservation of adequate financial ratios). Accordingly, firms with higher leverage should be more willing to hedge to avoid the consequences of deteriorating financial ratios on the cost of capital. We use the leverage (gearing) ratio defined as the book value of debt divided by the book value of equity 4 to examine the expected positive relationship between the probability of hedging and leverage.
Accounting principles. Following Madura (2003) , we explore the hypothesis that the hedging decision could be affected by the accounting principles adopted in the consolidated accounts. An MNC's degree of translation exposure could, in fact, be affected by the accounting procedures it uses to translate when consolidating financial statement data. We have grouped the accounting principles into four major groups: national principles, IFRS, US GAAP and mixed (a mix of national principles and IFRS or US GAAP). A related issue is the possible effect of mandatory audit rules prevailing in one country. The quality of the appointed auditor may affect firms' disclosure levels, the transparency and the share-price efficiency. Arguably, translation hedging choices may then be affected by the quality of the audit firm. We use this information to control the accounting principles-related results.
Other determinants. Other determinants have been suggested to explain companies' hedging policies. Diamond (1981) shows how hedging makes it possible for investors to evaluate managerial performance more effectively. DeMarzo and Duffie (1991) and Breeden and Viswanathan (1998) also show that hedging is valuable because of information asymmetries between managers and shareholders. Unfortunately, we were not able to effectively test the effects of shareholders composition on the hedging decision because data about the composition of shareholders were available only for a few of the countries considered in our sample. Leland (1998) provides a model where hedging increases firm value because it increases the tax benefits from debt. Ross (1997) also models the tax benefits of hedging. However, current translation practices do not affect any item of the income statement (exchange differences are classified as a separate component of equity named the cumulative translation adjustment, or CTA) and are therefore tax-neutral. Because current rate methodologies are adopted in some way by all countries in our sample, we do not test this hypothesis.
Sample composition and description
Information on translation risk hedging cannot be obtained from typical financial data providers because accounting entries represented in databases like Datastream or Compustat do not allow to isolate translation-risk specific items and instruments, a common weakness of existing studies on translation risk hedging decisions is the narrow scope of the analysis. Previous research has relied primarily on survey-based data. Nazarborland (2003) focus only on UK companies, whereas Pramborg (2004) and Hagelin and Pramborg (2004) investigate a one-year sample of Swedish firms. Clark and Judge (2007) and Bartram et al. (2009) try to offer more general results by hand-collecting information from yearly statements. Unfortunately, their approach restricts the analysis only to UK firms during a single, rather distant year, i.e. 1995.
We believe that these approaches have relevant limitations because companies may be affected in their hedging decision by a large number of determinants that cannot be captured by looking at only one year and/or a single country. Accounting principles, local culture and government rules can all affect the propensity of hedging and the choice of tools, both for standard economic and operating risk and for translation risk. In this paper, we try to provide a broader view on this topic by manually collecting and inspecting complete financial statements (including footnotes) for 622 companies incorporated in the 25 largest stock markets worldwide over a four-years window. This approach allows us to report and use the information officially disclosed by companies about the hedged items and the associated techniques and instruments. As an example, consider the following excerpt from the AGFA 2006 annual report (p. 124): «The Group utilizes US Dollar denominated bank loans in order to hedge the foreign currency exposure of the Group's net investment in its subsidiary in the United States.» Countries in the sample are representative of five different families of accounting systems, namely, Anglo-American, Nordic, Germanic, Latin and Asian, according to the classification in Radebaugh and Gray (2002) . This large scope of representation of accounting standards is important due to the structural disclosure and policy differences across standards as reported in Appendix A1. Similarly, companies in our sample report in 13 different currencies including all five major currencies (i.e., the US dollar, the euro, the British pound, the Japanese yen and the Swiss franc).
The data collection process started when we selected companies included in the large-cap indices of 25 countries: Austria, Australia, Belgium, Brazil, Canada, Denmark, Finland, France, Germany, Greece, Hong Kong, India, Ireland, Italy, Japan, Luxembourg, Mexico, the Netherlands, New Zealand, Portugal, Spain, Sweden, Switzerland, the UK and the United States. We choose to focus on companies included in large-cap indices for two reasons: first, the larger and more consistent availability of complete financial statements (i.e., including notes to financial statements where information on translation hedging is reported); second, because large-cap companies are more likely to be exposed to international risks, to be rated and to be more financially sophisticated.
From the initial population of 886 companies, we have excluded: -Financial companies and pure financial holdings. Financial firms have different exposure patterns and measure exposure differently; -Domestic companies (i.e., companies with less than three foreign subsidiaries or having less than 20% of sales generated in non-functional currencies); -Companies for which at least one complete annual report (including detailed notes) was not available.
The final sample is shown in Table 1 and includes 1,894 firm-year observations for 622 companies, distributed over the period 2003-2006. This table reports summary statistics for the sample. The first two columns report the country and its geographical region classification. The third column reports the accounting principles family according to the Radebaugh and Gray (2002) classification. The fourth column reports the country's Large Cap Index name and composition. The fifth and sixth columns report the number of companies included in the indexthat have been included in the final sample and the percentage distribution on the final sample. The seventh and eigth column report the total number of yearly observation and the percentage distribution on the final sample.
The countries' representation is not uniform; this is due essentially to the different composition of stock-market indices. For example, the US index has 100 constituents, and the United States is the market with the highest representation. On the other end of the spectrum, the Luxembourg LuxX index includes only 11 companies; not surprisingly, this is the least-represented country. Other countries with a remarkable presence are the UK (233 firm-year observations), Canada (130) and France (116). However, the different numerical composition of the country indices has a limited impact on the sample concentration, as the highest frequency of observations is 13% for US data. Table 2 reports the time characteristics of the sample. The distribution of observations across years is almost uniform, which reduces the risk of year-specific effects on the empirical analysis. In Panel B, we look at the distribution across time of companies in our sample. 388 companies, or over 54% of our sample, are represented for the full length of the sample (i.e., we were able to collect financial information for these companies for all four years). In contrast, we have data for one to three years for 46% of the sample. Because our sample selection process includes companies only if they exceed a threshold with regards to the degree of internationalization, this evidence is not due to the changing nature of companies but to changes in the index constituents year on year.
Because industry-specific factors may affect the sensitivity to the translation risk, we have classified companies in our sample in 11 3-digits SIC codes, which allows us to obtain a balanced but informative industry breakdown that we use for robustness checks. The resulting concentration on a single industry is acceptable given that the most represented industry (Services) makes up about 22% of the sample. Industry distribution is reported in Appendix A-2.
We obtained information on the ratings of the companies included in the sample from Standard & Poor's and Moody's databases. It is common for rated companies to have multiple ratings measuring the risk of individual security issuances (e.g., a specific bond and commercial paper). This evidence may generate a selection bias in our data: because multiple ratings exist simultaneously, choosing a rating associated with a specific security may offer poor or misleading information on the hedging strategy of the company, which encompasses all exposures. For this reason, rating data have been collected at the company level. More specifically, for Standard and Poor's, we have gathered the «issuer credit rating», which is «the current opinion of an obligor's overall financial creditworthiness» (Standard and Poor's, 2008) . Similarly, for Moody's, we have adopted the «issuer ratings», which are defined as «opinions of the ability of entities to honor senior unsecured financial obligations and contracts [...] on its general long-term and short-term scales» (Moody's, 2008) . Financial and market data were obtained from Datastream and, where applicable, converted in euro at the end-of-year exchange rate for comparability purposes. While converting accounting data for non-euro based firms can be a source of potential distortion in the data, all our analyses are run using ratios, therefore they should be fairly robust to cross-currencies tests. Table 3 reports summary statistics for our sample.
Companies are characterized by a good profitability and an unsurprising financial consistency, as shown by the high operating profit, ROE and ROCE ratios and by the quick ratio, which hovers well above one. Similarly, average capital gearing and total debt are relatively low, at 40% and 8 billion, respectively. Ownership concentration is limited, with more than 70% of shares freely floating in the market. Companies are generally low to medium risk, with an average beta of 0.96, where beta is obtained from Bloomberg that computes beta through a 52 weeks market model.
A. Descriptive statistics
Looking at the translation hedging policy, the data reported in Table 4 show that the current method is by far the most common methodology adopted by 94% of the com- This table presents summary statistics on the financial and market data of the companies included in our sample for the full four years of analysis. All measures are company averages. ROE is the return on equity; ROCE is the return on capital employed; Total revenues are the total revenues in million of euros converted in euro at the end-of-year exchange rates; Operating profit is the ratio of operating profit over sales; Foreign revenues is the fraction of revenues generated by foreign operations; Book value of assets, Book value of equity and total debt are in million of euros converted in euro at end-of-year exchange rates; Capital gearing is the ratio of Book value of equity over Total debt; Quick ratio is the ratio of current assets over current liabilities; Market value is the stock market value of equity in million of euros converted in euro at end-of-year exchange rates; Free float is the fraction ofequity held by non controlling investors; Beta is the company's equity beta calculated at year end.
Journal of Financial Management Markets and Institutions, vol. 4, n. 2, 155-178 panies, followed by the temporal method adopted by all other companies but one that states the adoption of a «mixed» methodology. However, this seems not to be a factor in determining the translation risk hedging decision because the majority of companies in the sample (53%) report no translation risk hedging. Companies that choose to remain exposed to translation risk share the view that such an exposure is immaterial and need not be hedged. The remaining 47% of observations are made up of companies that chose to adopt and report a specific policy of managing the accounting exposure. These findings are in line with Nazarboland (2003) , who reports that «there exist very big differences as to the degree of importance companies place on hedging translation exposure […] a great number of corporations are of the view that such an exposure is immaterial and needs not to be hedged». Similar conclusions are reached by Collier et al. (1990) . These first findings confirm the idea suggested in the literature that hedging translation risk is viewed as undesirable because the cash spent on it and the risk of losses barely compensate reserve movements.
When multinationals decide to hedge translation risk, they must also choose the instruments that they want to use to manage their exposure. Generally, translation risk hedging instruments can be partitioned into three broad categories: -Loans. A company using loans has the objective of reaching an equal amount of exposed foreign currency assets and liabilities on its consolidated balance sheet. This practice is known as internal or balance sheet hedging, following a standard textbook definition. In fact, Mc Guigan et al. (2010) defines internal hedges as follows: «To reduce the potentially wide swings in cash flows and net assets resulting from currency fluctuations, companies use financial hedges and internal hedges. Internal hedges may be either operating hedges or balance sheet hedges. Operating hedges […] In contrast, balance sheet hedges address primarily translation risk exposure by matching assets and liabilities in various countries and their respective currencies». Accordingly, we will use balance sheet hedging and internal hedging as substitutes throughout the paper. The economic effect of this approach is that any change in exchange rates will affect the value of exposed liabilities in an equal amount but in an opposite direction to the change in value of exposed assets 5
. Balance sheet hedging is achieved by raising ad-hoc loans denominated in the foreign currency to which the company is exposed 6 . Thus, the convenience is provided by the relative borrowing costs (foreign currency borrowing costs vs. parent currency borrowing costs). If foreign currency borrowing costs, after adjusting for foreign exchange risk (and assuming that the covered interest parity does not perfectly hold), are higher than parent currency borrowing costs, then balance sheet hedging is costly, and vice versa.
-Derivatives. MNCs can use forward (or futures) contracts to hedge translation exposure. For example, they can sell a currency forward denominated in the same currency as that of the foreign subsidiary reported earnings. By doing so, they generate a cash outflow in that currency to offset the cash inflows received in the same currency.
-A combination of 1 and 2. Table 4 , Panel C reports summary statistics on the hedging instruments adopted by the firms in our sample. From a methodological perspective it is important to highlight that this information has not been obtained from standard balance sheet items but has been pinpointed by inspecting financial statements footnotes. As such we were able to isolate the amount of debt and/or derivatives specifically devoted to translation risk hedging thus avoiding the risk of false identification 7 . The relative majority of companies (36%) choose internal hedging (i.e., they borrow in the currency of the local subsidiaries, whereas only 18% preferred to exclusively use derivatives). Twenty-nine percent of the companies in the sample report the use of a mix of loans and derivatives. It is interesting to note that there are several companies (16% of the sample) that do not disclose the choice of the hedging instrument in their annual reports, although they state having a translation risk hedging policy in place. The preference for internal hedging is in line with Nazarboland (2003) , whose findings show that matching overseas assets and borrowings in the relevant currencies (natural hedging) is the most preferred method.
These findings seem to support the intuition in Fink (2003, p. 1) : «When it comes to currency risk, companies are going natural. No, that doesn't mean they're exposing themselves completely to risk. They are forsaking derivatives for natural hedges -matching revenues and costs for the same currency or offsetting losses in one currency with gain in another».
We identify four possible motivations for foreign currency loans vs derivatives hedging preference:
1. Most MNCs have centralized their treasury operations, at least on a regional basis. This allows risk managers to obtain a more accurate picture of the inter-company currency flows and assess the extent of viable natural hedges.
2. The cost of derivatives can become prohibitive if they are used extensively and non-negligible transaction costs are associated with the negotiation of financial derivatives (Nance, Smith and Smithson, 1993) . Moreover, organizing the cash management function to include risk management activities involves significant fixed costs (Dolde, 1993 and Wharton/Chase, 1995) . Some companies do not want to run the risk that hedging all items with derivatives lead to costs greater than those of un-hedged exposures.
3. There are relevant differences between reporting interest income and expenses and reporting exchange rate gains and losses. Interest income and expenses associated with hedging exposures in the money market are reported with all the other sources of income and expenses of the company. Gains and losses in forward (and other derivatives) contracts are reported with foreign exchange gains and losses -a distinct account. Because we know that managers are reluctant to report «exchange losses» for career concerns (e.g., De Marzo and Duffie, 1995), this may have deterred the use of derivative contracts in many cases.
4. Other derivatives drawbacks include inaccurate earnings forecasts and the risk of imperfect hedging, inadequate forward contracts for some currencies, and tax treatment of gains and losses on forward contracts.
Methodology and Results
Our analysis is focused on the translation risk hedging decision of listed companies. Most of the previous literature has investigated the hedging decision as a binary item (hedgers vs. non-hedgers). However, once the decision has been made, different drivers can support the choice of the hedging instrument. Our dataset provides information not only on the hedging decision per se but also on the type of selected hedging strategy. Accordingly, we adopt a standard binomial logistic regression approach when looking at the binary decision of hedging the translation risk and a multinomial logistic regression approach when investigating the hedging strategy adopted.
Under these assumptions, we estimated the following models: Logistic regression: where for the i-th observation, y i is the observed outcome and X i is a vector of explanatory variables x i . The unknown parameters β j are maximum likelihood estimators.
A. Persistency
As a first step in our logistic analysis, we have investigated the «degree of persistence» of the hedging decision (i.e., whether the decision to hedge tends to be temporary -and thus volatile -or persistent over time). The results in Table 5 show that the hedging decision is remarkably stable, as measured by the probability of hedging at t + 1 conditional on hedging at t = 0, suggesting a significant stickiness over time of hedging policies 8 . This finding suggests that multinationals interested in translation exposure also choose to manage it because they have long-term or strategic objectives around which their policy is set.
We have then examined whether the adoption of the IFRS in the European Union affects the hedging propensity of companies. The first year of compulsory adoption of the IFRS by the European companies was 2005. This changeover represents a unique opportunity for checking whether the change of accounting principles can change the attitude of companies toward the management of financial risks. The timeframe of our sample allows a comparison between the pre-adoption year of the IFRS (2003) and the post-adoption year (2006) . Accordingly, we have compared the sub-sample of 147 companies that adopted the IFRS in 2006 while at the same time adopting other principles in 2003. The final column in Table 5 reports the outcome of this analysis; similar to the results obtained with the entire sample, the adoption of the IFRS does not seem to have 8 The strong persistence of the hedging decision in our sample implies less of a need to use panel data analysis because the additional information provided by the analysis of the time effects of the sample is limited. changed the attitude of MNCs toward the management of accounting risk. These findings reinforce the idea that the hedging decision is a long-term strategic decision that is mainly taken for «structural» reasons, rather than being a decision affected by contingent events. In Table 6 , we investigate the possible existence of effects originated by the accounting standards families defined in Table A1 or by regional characteristics running regressions This table shows the results of a set of binary logistic regressions estimating the probability ofhedging the translation risk at the last available year as a function ofaccounting systems according to Radebaugh and Gray (2002) and ofgeographical areas. Panel A reports estimates for the effect of the accounting systems defined in Radebaugh and Gray (2002) and reported in on the 5 accounting families and the 8 regions in our sample. We also run single country regressions and report them in Appendix A-3. Our findings show that the probability of hedging is sharply unevenly distributed. On one hand, Anglo-american and Nordic systems show a positive effect on the likelihood of hedging while Latin and Asian systems do have a negative effect. However, there are significant, within-accounting-family differences as, for instance, Oceanic countries that fall in the Anglo-american family do not have any significant impact on the likelihood of hedging. Similarly countries in the Nordic family have inconsistent behaviors with Netherlands for instance, showing a negative effect on hedging that is more aligned with that of Southern European countries that adopt either Latin or Germanic systems that have a negative effect on the likelihood of hedging. The regional level regressions in Panel B seem to offer a more consistent evidence. We record a positive effect in northern European countries (i.e. Finland, Sweden, UK and Ireland) that is aligned with the estimates for Anglo-american and Nordic accounting systems but more homogeneous as a result. Southern Europe as well seem to be more adequately grouped and shows a negative effect. The Asian group is negative and lead by the strong negative effect of Japan and the insignificance of HK and India. South America and North America show opposite estimates as expected given the prevalence of Latin accounting systems in southern American countries. This evidence suggests that the effects on the hedging decision of the accounting standards seem to be more accurately captured at the country level and, more strongly so at the regional level rather than by a broader accounting system family grouping approach as in Radebaugh and Gray (2002) . For this reason in the following tests, we will adopt the regional grouping as one of the fixed-effects control and introduce an independent variable represented by the adoption of national accounting principles to control for accounting-principles-related effects. Finally, we have also examined the probability of hedging conditional on the annual volatility of the functional currencies 9 but results do not exhibit any statistically significant relationship.
B. Hedging and rating
In Table 7 , we report the results for a set of univariate and multivariate logistic regressions testing the effects of rating on the hedging propensity of multinational companies.
Column 1 shows the likelihood of hedging conditional to the company being rated. The parameter sign is positive and strongly significant, indicating that credit ratings do affect the propensity of MNCs to hedge. In particular, rated companies are 33% more likely than non-rated companies to hedge the translation risk. We believe that this result can be at least partially explained; rated MNCs are strongly interested in controlling the gearing ratio because this ratio is a key element driving the rating agencies' final opinion, and it is well known that the equity component of the gearing ratio is likely to be affected by translation risk. Standard & Poor's (2006, p. 25) , for example: «attaches great importance to management's philosophies and policies involving financial risk. A surprising number of companies have not given this question serious thought, much less reached strong conclusions […] Even companies that have set goals may not have the wherewithal, discipline, or management commitment to achieve these objectives. A company's leverage goals, for example, need to be viewed in the context of its past record and the financial dynamics affecting the business». The need for controlling leverage could conversely be less relevant for unrated companies because credit quality assessment in private markets may be less strictly related to the current and future level of the gearing ratio.
Because having a rating affects the probability of engaging in translation risk hedging, it is reasonable to expect that the rating quality may affect the probability of engaging in hedging policies. In particular, losing the investment grade rating has a profound impact on the cost and availability of debt; therefore, we expect that investment-grade rated companies may have a higher incentive in hedging to avoid downgrades. Results show that the choice of hedging is strongly influenced by the level of rating: when companies are rated as investment grade, the likelihood of hedging sharply jumps by 150%.
Columns 3 to 8 test the effects of rating and of the rating level on the selection hedging instruments. The existence of rating is positively correlated with the adoption of more sophisticated hedging techniques involving the use of derivatives. In particular, derivatives are about 90% more likely to be used alone and 70% more likely to be used jointly with debt-based hedging if a company is rated. In contrast to previous results, the level of rating has a limited and inconclusive impact on the choice of hedging instruments.
C. Companies' characteristics
In Table 8 , we present the results for a large set of multinomial logistic regressions jointly testing different possible drivers of the hedging decision. This table reports univariate binary logistic regressions of the hedging decisions and the choice ofhedging tools. The first column tests the likelihood ofhedging the translation risk conditional on the existence of debt rating and, for rated companies, on the level of rating. The second, third and fourth columns tests the selection ofhedging instruments conditional on the existence of a rating and, for rated companies, on the level of rating. Rated is a dummy variable that assumes value of 1 if the company is rated, 0 otherwise. Rating grade is a dummy variable equal to 1 if the company's rating is investment grade and 0 otherwise. For multinomial regressions the categories are derivatives, loans and derivatives and loans. The baseline for each regression is the missing category. Robust standard errors are reported in parentheses. Statistical significance is denoted by *, **, and *** to represent 10%, 5%, and 1% significance, respectively. Not surprisingly, the amount of foreign currency denominated revenues increases the hedging propensity in response to the increasing exposure to translation risk. In particular, for a 1% increase in foreign revenues vs. domestic currency denominated revenues, the likelihood of introducing translation risk hedging policies increases by about 2%. Similarly, the higher the fragmentation of the ownership, measured by the free-float variable, the higher the propensity of hedging. When ownership is significantly dispersed, it is likely that managers focus on price stabilization objectives. In this respect, reducing exposure to translation risk helps prevent extraordinary fluctuations in EPS due to swings in currency rates. A notable result is that the capital gearing parameter is large, positive and significant across all model specifications. We explain this result as follows: fluctuations in returns impact the riskiness of financing sources. Because debt financing costs are most often a function of one or more performance covenants that are likely to be affected by translation risk, managers will find it optimal to introduce risk management policies to prevent excessive fluctuations. This interpretation is supported by the positive and significant parameter of the rating grade dummy variable that also confirms previous univariate results reported in Table 7 .
Additional company characteristics play a smaller role in determining the hedging decision, with the exception of operating profits that positively affect translation risk policies. Results are robust to several model specifications, although the economic effect is more limited. The relatively low relevance of firms' business characteristics suggests that the hedging decision is mainly driven by a strategic approach to liabilities management, which is conditional on the company structure more than by the short-term profitability and liquidity of the company.
The audit control variable indicates that hedging is more likely for companies that are not audited by a top-four auditing firm. The parameter is always negative, but it is significant only on the subsample of rated companies, which may suggest that because rated companies are strongly focused on maintaining the rating level and top audit companies may impose a more stringent treatment of hedging-related items, rated companies may trade off the stabilization effect of translation risk hedging with the potential cost of impairment of hedging positions.
In Table 9 , we present tests of the selection of hedging instruments. Interestingly, operating profits are important in the selection of the hedging tool following the inception of a translation risk management policy. In particular, the higher the level of operating profits, the higher will be the likelihood of selecting loans as a hedging technique as opposed to derivatives, either in isolation or jointly with loans. This interpretation is supported by the evidence that the estimated parameters for operating profits as a determinant of the choice between derivatives and a combination of derivatives and loans are significant and positive, which suggests that loans are strongly preferred when the the operating performance of companies is better.
Accounting principles are an important determinant of the hedging strategy: derivatives are more widespread among companies reporting according to US principles, whereas IFRS adopters are significantly more likely to use loans.
As previously observed for the hedging decision, the risk level of the company is an important factor in the selection of hedging instruments. We believe that the same in-Journal of Financial Management Markets and Institutions, vol. 4, n. 2, 155-178 terpretation applies: if a company is risky, it will possibly avoid introducing additional volatility by engaging in hedging practices, and if they do, they will try to select the least volatile approach (i.e., debt). The baseline for each regression is the missing category. The independent variables are defined as follows: ROE is the return on equity; ROCE is the return on capital employed; Operating profit is the ratio of operating profit over sales; Foreign revenues is the fraction of revenues generated by foreign operations; Capital gearing is the ratio of Book value of equity over Total debt; Quick ratio is the ratio of current assets over current liabilities; ln(Market cap) is the natural logarithm of the market value of equity in million of euros converted in euro at end-of-year exchange rates; Free float is the fraction of equity held by non controlling investors; Beta is the company's equity beta calculated the last trading day of each year on the previous 52 weeks; Rated is a dummy variable that assumes value of1 if the company is rated, 0 otherwise. Rating grade is a dummy variable equalto 1 if the company's rating is investment grade and 0 otherwise. The first, third and fifth columns report tests controlling for the existence ofa rating while the second, fourth and sixth columns controlfor the level ofrating for rated companies; Audit main is a dummy variable taking the value of 1 if the company's auditing firm is one of the top-four; IFRS is a dummy variable taking the value of1 ifthe company reports under IFRS principles and 0 otherwise; National is a dummy variable taking the value of1 ifthe company reports under national accounting principles; Other accounting principles is a dummy variable taking the value of1 if the company reports doesn't report under IFRS, national or US accounting principles. Robust standard errors are reported in parentheses. Statistical significance is denoted by *, **, and *** to represent 10%, 5%, and 1% significance, respectively.
As discussed above, there is no consensus on whether the translation risk should be hedged. Empirical evidence shows that the actual behavior of companies is similarly mixed, with a substantial equilibrium between hedgers and non-hedgers. On the one hand, the rationale for the hedging choice can be given by the necessity of preserving the current rating. Because translation risk can affect the quality and level of several financial key measures, these companies may opt for hedging the risk. This is consistent with the idea that the cost of debt is affected by a deterioration of the rating determined by adverse exchange rate dynamics and may therefore have some consequences on corporate financial decisions. On the other hand, the attention toward preserving the desired level of rating may also show another signal that financial flexibility is valuable to firms (as originally suggested by Donaldson, 1969 and Myers, 1977) . Furthermore, it is worth noting that hedging companies prefer internal hedging that could be interpreted as an attempt to «minimize» the cost of hedging this type of risk, as this cost is paid up-front in exchange for a future, uncertain benefit. By borrowing in local currencies, companies are likely trying to minimize the impact on profitability due to higher financial charges that also include the cost of financial derivatives traded with the purpose of hedging the translation risk. Conversely, companies leaving translation risk un-hedged may have a lesser need to preserve financial flexibility as guaranteed by the desired level of rating. For such companies, the cost of hedging the translation risk is not counterbalanced by the expected benefits. A rival explanation may be related to companies' and investors' sophistication. Our results have shown that companies in southern Europe, Japan and South America are less likely to hedge than their American, British and northern European counterparties. The latter countries have historically tapped markets with less sophisticated financial securities and almost no derivatives for reasons related to the legal environment (La Porta et al., 1997 and the intrinsic level of development of financial markets (Rajan and Zingales, 2003) . Accordingly, they have a reduced attitude toward raising capital abroad or introducing derivatives in their structure. However, several studies show that there is a strong tendency to convergence in global financial markets (Kho et al., 2009) . In this spirit, it should be reasonable to observe a surge in translation risk hedging in those companies in the future.
Conclusions
In this study, we investigate the behavior of MNCs toward managing and hedging translation exposure. We collect annual reports and financial statements for a large sample of companies from 25 countries over a four-year horizon to identify whether this type of foreign currency exposure is economically relevant, and if so, which instruments and techniques, either internal or external, were adopted. Our results show that large differences exist among the corporations in the degree of importance they place on hedging translation exposure and the approach towards hedging. First, translation exposure is not uniformly considered a significant risk, with only 46% of the companies in our sample reporting the hedging of such a risk. This result is consistent with the conclusion suggested by Joseph (2000) that «firms place more emphasis on transaction exposure and economic exposure and much less on translation exposure». However, this figure varies significantly across countries and is conditional on the prevailing accounting rules. Second, looking at hedgers, we find evidence of the absence of a common approach for managing and hedging translation exposure. Companies that adopt a «hedge policy» employ a wide range of different methods, including internal and external hedging techniques, to cope with this type of exposure. However, matching foreign subsidiaries assets and/or foreign subsidiaries capital employed and borrowings in the relevant currencies (natural hedging) is the preferred method. For example, setting a centralized treasury function could be a simpler (and probably cost-effective) way of mitigating the effects of currency translation exposure. Furthermore, the common use of matching techniques indicates that corporations are more concerned with their net asset translation risk exposure than earnings exposure. This is consistent with a previous study on the subject (Marshall, 2000) .
Third, as far as accounting standards are concerned, companies adopting similar accounting standards seem to follow a highly uniform policy. However, different accounting standards produce sharp differences in policies. Finally, significant differences exist in practices toward managing and hedging translation exposure among companies belonging to the same industry, indicating the absence of an «industry» regularity or common practice driving hedging decisions. This is consistent with previous research suggesting that hedging practices are not necessarily linked to any industry's common factor; rather, hedging practices are a highly firm-specific activity. Further analysis is needed, however, to better understand the effect of borrowing constraints and the impact of the existing legal environment on the translation risk hedging decision and to provide additional evidence on the effect of recent accounting changes on corporate hedging policies. We leave these questions for future research. Table A1 : Accounting systems classification according to Radebaugh and Gray (2002) This table shows the results of a set of binary logistic regressions estimating the probability of hedging the translation risk as a function of the country of origin. The single countries listed in the table are dummy variables that assume value 1 when the specific country is considered, 0 otherwise. Estimates for India are not computed due to lack of variation in the data. Intercepts and goodness of fit measures are omitted for presentation purposes. Robust standard errors are reported below each coefficient (in parentheses). Statistical significance is denoted by *, **, and *** to represent 10%, 5%, and 1% significance, respectively.
